Abstract. An album face coding system is developed by python based on the human joint Bayesian algorithm that is improved and applied in face recognition. Experiments show that the system can work in real time with high accuracy.
Introduction
The contradiction of the face recognition accuracy and recognition time is necessary to be solved currently. Xinzui Wang has proposed a principal component method based on double direction and KNN face recognition algorithm that is applied to ORL face database [1] . Image processing technology is used to solve the problem of face detection for preprocessing of face recognition [2] . Joint Bayes algorithm can be applied to face matching algorithm that is based on the Bayes theorem by calculation the conditional probability of two faces belong to the same person [3] [4] . On the basis of these theory and technology, the algorithm of face recognition is improved and applied to album face coding system developed by python with the help of OpenCV digital image processing [5] .
Joint Bayesian Algorithm

Naive Bayes
Bayes' formula is as follows:
is assumptions for that the two face is from the same person, and is assumptions for that the two face is not from the same person. Δ= 1 − 2 , where 1 , 2 represent two facial features, so that Δ is characteristic difference. R( 1 , 2 ) is conditional probability relative to the difference Δ, that is, the probability of the same person under the Δ conditions is as follows:
where ( | ), ( | ), ( ), ( ) can be obtained by training.
Finally, the comparison between R and threshold is used to verify whether two faces are from the same person. If ( | ) is bigger than ( | ), then R( 1 , 2 ) is rather big. If R is greater than or equal to the threshold, it is considered to be the same person. If R is less than the threshold, it is not considered to be the same person.
Joint Bayesian
Joint Bayesian algorithm is based on the premise that a human face is divided into two parts. The one part is used to distinguish different people (the identify as shown in figure 1 ), the other part is the same person at different position difference (intra-personal variation as shown in figure 2) . Therefore, the formula of human face x is defined as follows: (1) Assume that μ and ε are subordinate to two Gaussian distributions: N(0, ) and N(0, ). If μ and ε are independent of each other, the covariance of two face features Cov(x , x ) can be Calculated.
(2) The condition for determining the same person is , and the conditions for different people are . The covariance matrix P is calculated under different conditions. (3) The similarity of 1 and 2 is calculated by ( 1 , 2 ) . 
The distribution of X is as follows:
Because ∑ ∑ = −1
, we can get:
G=−(
(11) According to (14), we have: diag( , ,…, ) . Substituting F and G into ∑ −1 and Substituting h into ∑ −1 , it is derived:
Calculate ， :
The convergence degree of the matrix is calculated using the two norm:
Stop iterating when the convergence is less than a certain value which is 10 -5 in this implementation empirically. The similarity of ( 1 , 2 ) can be calculated. , 2 ) is greater than the threshold, it is judged to be the same person.
Experiment and Implementation
Test Results
Parameters of the training function are introduced by utilizing the training set that face features are extracted in which the application is 889*256, 127 persons, each of whom has 7 pictures, and each face feature has 256 dimensions. By iterating, the two covariance matrix S μ and S ε are calculated, and the two covariance matrices are calculated to get the two parameters in the formula of similarity degree until convergence. The two parameters A and G obtained in the final training can be used to calculate the similarity of any two faces.
The matching threshold of the same person's face is obtained by testing the training set. It is found that the threshold value is -550 that can get the highest accuracy. The test set contains 790 pictures of 40 people, and the resolution is consistent with the training set that is randomly selected 500 pairs of facial feature data at each test set reaching up to 93 percent accuracy.
Application
The face code system of the photo album is developed in python version, in which human faces images are acquired by common cameras and the face is intercepted to compare with the classified personnel library. If the capture of face is matched to the specific personnel, face code is implemented that is searched to match the same person traversing the album. The pixel block of the human face location is be divided into 20 * 20 pixels of size in which all of pixels of the block are substituted by the middle point of pixel, as is shown in Figure 3 . The interface of the feature extraction of aliyun is directly adopted, in which the gray image of the face is sent to 256 dimension. 
Summary
In this paper Joint Bayesian algorithm is studied and improved to be applied to the face code of the photo album. Experiments have shown that the system of face code can work in real time with high accuracy.
